Introduction
Paraffin embedding and microtome sectioning of tissues is a lengthy process involving expensive equipment and requiring specialized training (Lillie and Fullmer, 1976; Sheehan and Hrapchak, 1980) . Automated tissue changers are routinely used to carry out dehydration, clearing and paraffin embedding, and the time required is often over 12 h. A microtome is then used to make tissue sections 4-10 lm thick, which are adhered to glass slides. The other approach -cryostat sectioning -is considerably faster but also requires expensive equipment and trained personnel.
There are times when it would be useful to prepare histology slides, but the expense and time involved with these traditional methods cannot be justified. This report details the development of a novel, simple, rapid and inexpensive method for histology slide preparation without paraffin embedding and microtome sectioning.
Materials and Methods
After attempting the procedure using many different adhesives, blades and solid supports, a surprisingly simple method emerged. A band of transparent super-adhesive (e.g. Quicktite Super Glue, Locktite Corp., Rocky Hill, CT, USA) is brushed on a clean glass slide, which is rapidly inverted and gently held on top of a thin block of tissue (1-2 cm thick) (Figs 1a, b) .
After holding the slide firmly on top of the tissue for 10 s it is placed upright and allowed to dry for an additional 2-3 min (Fig. 1c) . A cutting tool, consisting of a disposable microtome blade bolted to the blade of a putty knife (Fig. 1d) is passed along the adhesive surface at about a 20°angle (Fig. 1e) , resulting in a thin (10-20 lm) film of tissue remaining on the slide. This step requires some practice. The slide is placed on an elevated block so that the bolt heads attaching the disposable blade do not interfere with the cut. The cutting process can be repeated if the section appears too thick (the appropriate thickness yields a pale, thinly sectioned specimen that is difficult to distinguish from the adhesive).
The slide is then usually stained via a modified (shortened) haematoxylin and eosin (H & E) method ( Fig. 1f ) which utilizes a modified Mayer's haematoxylin (Hematoxylin QS; Vector, Burlingame, CA, USA) that shortens the staining time for the haematoxylin step to 40 s or less and does not require the subsequent bluing steps. After a rinse in water, the slide is placed in 80% ethanol for 1 min, in acid eosin Y (Fisher, Pittsburgh, USA) for 1 min followed by two 1-min immersions each in 90% and 100% ethanol. To preclude loss of the section during the next step, a small binder clip is fastened over the end of the slide so that its upper end is clamped on the edge of the tissue to hold it securely in place ( Fig. 1g ). Alternatively, a disposable plastic coverslip can be placed over the section and held in place by a paper clip. It is then immersed in a container of superglue remover (Pacer Technology, Rancho Cucamonga, CA) for 5-10 min. The slide is then cleared briefly in Propar (a non-toxic zylene substitute available from Anatech, Ltd, Battle Creek, Michigan, USA), the binder clip is gently removed (at this point the tissue section is not adhered to the slide), a drop of mounting medium such as Permount (Fisher) is placed on the tissue followed by a coverslip. The stained section, now permanently preserved, can be viewed immediately. Mounting in Permount or another organic mounting agent is essential to get good resolution under the microscope. The length of time required for the entire procedure for one slide from fixed tissue to stained, mounted section is 30-35 min.
Other stains can also be used; we have used methylene blue, methylene green, toluidine blue and a commercially available periodic acid Schiff technique (Sigma, St. Louis, Missouri, USA). However, H & E appears to be superior to any of these.
Tissues we have successfully sectioned include normal heart, lung, trachea, adrenal gland, small intestine, oesophagus, mandibular salivary gland, parotid salivary gland, liver, pancreas, skin, kidney, testis, lymph node, spleen, thymus and spinal cord. Most of the sections were made from tissues preserved in 10% buffered neutral formalin (BNF) for from 12 h to several days, and some were taken from specimens embalmed with 10% BNF with no further fixation. However, we have also prepared slides of fresh, unfixed tissue and have found them to be comparable if the tissue is first rinsed in phosphate-buffered saline several times and blotted with tissue paper prior to adhering to the slide. The section is then postfixed in 10% BNF for 30 min.
An alternative approach that was investigated involved making the sections on strips cut from acetate sheets or other similar transparent surfaces. However, the quality of the sections was not as good as with the method described above, primarily because the adhesive-removal step discoloured or partially dissolved the acetate sheet.
Results and Discussion
Figures 2, 3 and 4 illustrate preservation of tissue histoarchitecture and cell morphology in slides of normal tissue prepared using the rapid adhesive-mediated procedure (RAMP) described here. Figure 2 is a photomicrograph of normal porcine lung. Alveoli and alveolar septae can be seen as well as an alveolar duct. Figure 3 is from a normal liver showing a classical hepatic lobule with a central vein and laminae of Figure 4 is taken from the pars convoluta of a canine kidney cortex stained with methylene blue. Cross-and longitudinal sections of proximal convoluted tubules show the lining cuboidal cells. Interestingly, some proximal tubules (arrowhead) show convolutions which are seldom seen in pars convoluta prepared on a microtome. This may be due to slight compression during the first step when the uncut tissue is adhered to the slide. This technique could be used in several settings. In gross anatomy laboratories, for example, organs studied macroscopically could be immediately sectioned and visualized microscopically for rapid integration of gross and microscopic anatomy. In the same scenario, if there is doubt about the identity of a particular gross structure the method would offer a rapid way to resolve the issue. The procedure could conceivably also be used at the secondary-school level to foster a love for learning by opening a window to the microscopic world inside organs dissected during biology lessons. It could be used to prepare histology slides in regions of the world in which microtomes and embedding equipment are simply not available. Although the focus of the present study was normal tissues, the procedure could offer a mechanism for veterinarians and other health-care professionals to evaluate abnormal tissues, such as tumours. Digital cameras on microscopes could be used to capture images and they could be sent electronically to a diagnostic laboratory for rapid evaluation.
Although we have not tested the procedure for its utility in procedures such as immunocytochemistry (Troyer et al., 1986) , in situ hybridization (Bucana et al., 1993) , or in situ polymerase chain reaction (Zhang et al., 1997) these may be future applications. It could also be a rapid way to evaluate tissues from transgenic animals carrying a reporter gene such as galactosidase or green fluorescent protein.
As is the case for any technique, the method works better in the hands of some people than others and requires some practice. The strength of the method is its low cost, simplicity and rapidity, and the fact that it provides, for the first time, a mechanism for preparation of tissue sections that preserve histoarchitecture without using a microtome. 
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